Costunolide stimulates the function of osteoblastic MC3T3-E1 cells.
The effect of costunolide on the function of osteoblastic MC3T3-E1 cells was studied. Costunolide significantly increased the growth of MC3T3-E1 cells and caused a significant elevation of alkaline phosphatase (ALP) activity, collagen content, and mineralization in the cells (P<0.05). The effect of costunolide in increasing cell growth was completely prevented by the presence of ICI182780, LY294002, PD98059, rotlerin, or glibenclamide, suggesting that the effect of costunolide might be partly mediated from estrogen receptor (ER), PI3K, ERK, protein kinase C (PKC) and mitochondrial ATP-sensitive K(+) channel. The effect of costunolide in increasing ALP activity was prevented by the presence of ICI182780, PD98059, SB203580, or rotrelin, suggesting that the effect of costunolide on ALP activity might be mediated from ER, ERK, p38, and PKC. The effect of costunolide in increasing collagen content was prevented by the presence of LY294002, PD98059, SB203580, SP600125, or rotrelin, suggesting that the effect of costunolide on collagen synthesis might be mediated from PI3K, ERK, p38, JNK, and PKC. Moreover, cotreatment of ICI182780 or LY294002 inhibited costunolide-mediated upregulation of mineralization, suggesting that the induction of mineralization by costunolide is associated with increased activation of ER and PI3K. Our data indicate that the enhancement of osteoblast function by costunolide may result in the prevention for osteoporosis.